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(57) ABSTRACT 
Technologies are described herein for ranking and optimizing 
test Scripts utilized in the automated testing of software prod 
ucts. A score is calculated for each test Script from various 
metrics collected from executions of the test script. Metrics 
utilized in calculating the score for a test Script may include 
those indicating the propensity of the script to result in “false 
failures” and/or those indicating the effectiveness of the script 
for finding product bugs. The test Scripts are then ranked by 
their score, and this ranking is used in determining the fre 
quency of execution of the test Script in future testing. 
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RANKING AND OPTIMIZING AUTOMATED 
TEST SCRIPTS 

BACKGROUND 

Formal testing of software is necessary not only to ensure 
the quality of a software product but to verify that the various 
components or modules of the Software meet their design 
requirements and integrate together correctly to produce the 
desired effect. Formal testing may include the design, devel 
opment, and execution of a variety of test cases. Each test case 
generally targets a specific element of functionality or indi 
vidual interface of a software module, and includes a number 
of test conditions, a test script to be executed to test the 
conditions, and the expected results for each major step in the 
Script. The test Script can be executed manually or by auto 
mated testing tools. The use of automated testing, while often 
requiring more upfront effort, provides for more complete 
testing of Software modules as well as more efficient regres 
sion testing of the Software as changes to the modules are 
implemented. In addition, automated testing allows for test 
ing metrics to be automatically collected for each execution 
of a test Script, Such as the date when executed, the execution 
time, and the result (pass or fail). 

The various test Scripts utilized in automated testing may 
further be collected into test suites. For example, one test suite 
may be created to include all test scripts for a specific soft 
ware module, and another created for a particular element of 
functionality across all modules. Test Suites may also be 
created to include test scripts based on the time of execution 
and the functionality tested. For example, one test Suite may 
include test scripts that test the critical functions of a software 
product in the least amount of time, while another includes 
test Scripts that test a broader range of functions but require 
more time to complete. Accordingly, the various test Suites 
will be executed with different levels offrequency, depending 
upon the amount of time available for testing and the required 
Scope of coverage. 
Some test Scripts may be prone to producing “false fail 

ures.” False failures are failures not due to a product bug but 
due to external factors. For example, the execution of a test 
Script may result in a failure due to locks placed on resources 
by other test Scripts being executed simultaneously, timing 
issues in user interface elements due to the speed of the 
automated testing software, or unavailability of external 
resources, such as a networked resource. Other test Scripts 
may not be effective at identifying product bugs because they 
are subject to random failures or intermittent race conditions. 
In addition, as individual software modules and components 
are changed overtime, individual test Scripts may be rendered 
less effective, for example, by requiring an inordinate amount 
of time to test an element of functionality or interface that is 
no longer critical to the software product. Because of the 
number of scripts that may be utilized in the testing of a 
software product, it can be difficult to identify the test scripts 
that are prone to producing false failures or those that have 
become less effective in identifying product bugs. 

It is with respect to these considerations and others that the 
disclosure made herein is presented. 

SUMMARY 

Technologies are described hereinfor ranking and optimiz 
ing test Scripts utilized in the automated testing of Software 
products. In particular, individual test Scripts are ranked 
based on a score calculated from metrics collected from the 
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2 
execution of the test Script. This ranking is used in determin 
ing the frequency of execution of the test Script in future 
testing. 

According to aspects presented herein, test scripts are 
grouped in collections, or test Suites, which determine the 
frequency of their execution. The various Suites of test Scripts 
are executed and a test result and other execution data for each 
of the test Scripts are recorded in a testing repository. A score 
is then calculated for each test script based upon the test 
results and execution data contained in the repository. This 
score is used to rank the test Scripts, and the rank of each test 
script is used to determine the test suite to which the test script 
should be assigned. This method is repeated iteratively, with 
the test results and execution data for each execution of the 
test Scripts being recorded in the repository. 

According to one aspect of the disclosure, the test result 
recorded from each execution of a test Script indicates Suc 
cess, failure due to a product bug, failure not due to a product 
bug, or failure requiring investigation. The test result values 
for the test scripts recorded in the repository for a particular 
time period are used to calculate a score indicating the pro 
pensity of each test script to result in “false failures,” or 
failures not due to a product bug. A formula is used to calcu 
late the score which includes the summation of several terms. 
Each term is multiplied by a weighting factor, and the Sum is 
then multiplied by the number of executions of the test script 
within the time period. The weighting factors and time period 
can be adjusted to further optimize the score results. The test 
Scripts are then ranked based upon this score, with the test 
Scripts having the highest propensity to produce false failures 
ranked the highest. In one aspect, a number of the highest 
ranked testscripts are then re-assigned to test suites which are 
executed less frequently. In further aspects, a number of the 
highest ranked test Scripts are slated for investigation or 
removed from testing altogether. 

According to another aspect of the disclosure, the data 
recorded from each execution of a test script further includes 
the execution time of the script and the number of unique lines 
of code tested by the Script. These values are used in conjunc 
tion with the test results recorded in the repository for a 
particular time period to calculate a score indicating the effec 
tiveness of each test Script for finding product bugs. A formula 
is used to calculate the score which includes the Summation of 
several terms, each being multiplied by a weighting factor 
which can be adjusted to further optimize the score results. 
The test scripts are then ranked based upon this score, with the 
test Scripts having the lowest effectiveness for finding prod 
ucts bugs ranked the highest. A number of the highest ranked 
test Scripts are then re-assigned to test Suites which are 
executed less frequently, or the test Scripts are slated for 
investigation. 

According to further aspects presented herein, the score of 
an individual test script may be calculated from a number of 
terms including a combination of those indicating the propen 
sity of the script to result in false failures and those indicating 
the effectiveness of the script for finding product bugs. The 
assignment of test Scripts to test Suites may be accomplished 
programmatically, based upon comparing the scores of indi 
vidual test Scripts against a threshold score, or manually by a 
test reviewer reviewing a list of test scripts ranked by the 
calculated score. It should be appreciated that the above 
described subject matter may be implemented as a computer 
controlled apparatus, a computer process, a computing sys 
tem, or as an article of manufacture Such as a computer 
readable medium. These and various other features will be 
apparent from a reading of the following Detailed Description 
and a review of the associated drawings. 
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This Summary is provided to introduce a selection of con 
cepts in a simplified form that are further described below in 
the Detailed Description. This Summary is not intended to 
identify key features or essential features of the claimed sub 
ject matter, nor is it intended that this Summary be used to 
limit the scope of the claimed subject matter. Furthermore, 
the claimed Subject matter is not limited to implementations 
that solve any or all disadvantages noted in any part of this 
disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing aspects of an illustrative 
operating environment and several Software components pro 
vided by the embodiments presented herein; 

FIG. 2 is a flow diagram showing aspects of process for 
ranking and optimizing automated test Scripts provided in the 
embodiments described herein; and 

FIG.3 is a block diagram showing an illustrative computer 
hardware and Software architecture for a computing system 
capable of implementing aspects of the embodiments pre 
sented herein. 

DETAILED DESCRIPTION 

The following detailed description is directed to technolo 
gies for ranking and optimizing test Scripts utilized in the 
automated testing of Software products. Through the use of 
the technologies and concepts presented herein, the various 
test Scripts utilized in testing a Software product are assigned 
a score based upon metrics collected during the execution of 
the test script. This score may reflect the propensity of the test 
script to produce false failures, the effectiveness of the script 
in finding product bugs, some combination of the two, or 
some other measure of the reliability of the test script in 
testing the Software product. Based upon this score, the test 
script may be moved from a test suite that is executed fre 
quently to a test Suite executed less frequently. Test Scripts 
meeting some threshold score may be slated for investigation 
and re-development, or may be eliminated from the testing 
process altogether. In addition, test Script scores may be used 
to prioritize the execution of the individual scripts contained 
within a test suite, ensuring that the most valuable or effective 
Scripts are executed first. 

While the subject matter described herein is presented in 
the general context of program modules that execute in con 
junction with the execution of an operating system and appli 
cation programs on a computer system, those skilled in the art 
will recognize that other implementations may be performed 
in combination with other types of program modules. Gener 
ally, program modules include routines, programs, compo 
nents, data structures, and other types of structures that per 
form particular tasks or implement particular abstract data 
types. Moreover, those skilled in the art will appreciate that 
the subject matter described herein may be practiced with 
other computer system configurations, including hand-held 
devices, multiprocessor systems, microprocessor-based or 
programmable consumer electronics, minicomputers, main 
frame computers, and the like. 

In the following detailed description, references are made 
to the accompanying drawings that form a part hereof, and 
which show by way of illustration specific embodiments or 
examples. Referring now to the drawings, in which like 
numerals represent like elements through the several figures, 
aspects of a methodology for ranking and optimizing auto 
mated test scripts will be described. 
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4 
Turning now to FIG. 1, details will be provided regarding 

an illustrative operating environment and several Software 
components provided by the embodiments presented herein. 
FIG. 1 illustrates an exemplary system 100 for the automated 
testing of software products, composed of a development 
server 102 and a testing workstation 122 operatively con 
nected by a network 130. According to one embodiment, the 
network 130 comprises the Internet. However, it should be 
appreciated that the network 130 may comprise a LAN, 
WAN, or other type of network suitable for allowing appli 
cations executing on the testing workstation 122 to commu 
nicate with applications executing on the development server 
102. It may be further appreciated that many more networks 
and network connections may be utilized than illustrated in 
FIG 1. 
The testing workstation 122 is utilized by testing personnel 

120 to test the software product or application under test 
(AUT) 126. In order to test the AUT 126, the testing personnel 
120 utilize an automated testing client 124 executing on the 
testing workstation 122. The automated testing client 124 is 
connected to an automated testing server 104 executing on the 
development server 102. The automated testing server 104 is 
further connected to a testing repository 110 which contains 
the test scripts 114 that will be utilized by the automated 
testing client 124 to test the AUT 126. As discussed above, the 
test scripts 114 in the test repository 110 are grouped into test 
suites 112 based on the length of time of their execution and 
the scope and criticality of the functionality tested. The test 
suite 112 serves as a unit of execution for the included test 
scripts 114. 
The testing personnel 120 utilize the automated testing 

client 124 to select the test suite(s) 112 that are to be executed 
against the AUT 126. The execution of the test suite 112 may 
be immediately executed, or may be scheduled to run on a 
delayed or periodic schedule, depending on the testing 
requirements. As the individual test scripts 114 included in 
the test Suite 112 are executed, the automated testing client 
124, through the automated testing server 104, records the test 
result and other execution data 116 regarding the execution of 
the test script 114 in the testing repository 110. As will be 
discussed in more detail below in regard to FIG. 2, the test 
result may include success or failure of the test script 114 and 
the execution data may include the date the script executed, 
the duration of the execution, the number of code blocks or 
lines of code tested, etc. It will be appreciated by one of 
ordinary skill in the art that, for a software product consisting 
of numerous modules and having several versions or releases, 
the test repository 110 may contain hundreds or thousands of 
test scripts 114, with test results and execution data 116 for 
each Script 114 spanning several months or years of execu 
tion. 

In embodiments presented herein, the testing repository 
110 maintains one or more scores 118 for each test script 114 
contained therein. As will be discussed in greater detail below 
in regard to FIG. 2, these scores are calculated from the test 
result and execution data 116 recorded in the testing reposi 
tory 110 for each execution of the test script 114, and repre 
sent the reliability of the test script 114 in testing the software 
product. In one embodiment, the scores 118 are calculated by 
a scoring routine 106 executing on the development server 
102. The scoring routine 106 may calculate the score 118 for 
a test Script 114 each time new test result and execution data 
116 are recorded to the testing repository 110, or the scoring 
routine 106 may be run periodically to update the scores 118 
for all test scripts 114 in the repository 110 from the latest test 
result and execution data 116 available. 
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The calculated scores 118 are utilized to rank and prioritize 
the various test Scripts 114 for future execution, according to 
embodiments presented herein. In one embodiment, a rank 
ing server 108 executing on the development server 102 
retrieves a list of test scripts 114 and their respective scores 
118 from the testing repository 110 and presents the list to 
testing personnel 120 through the ranking client 128 execut 
ing on the testing workstation 122. 
The testing personnel 120 may specify parameters to direct 

which test scripts 114 should be included in the list and by 
which score 118 and in what order the test scripts 114 should 
be ranked in the list. As will be further discussed below in 
regard to FIG. 2, testing personnel 120 may then utilize the 
ranked listing of test scripts 114 to determine which test 
scripts 114 should be included in each test suite 112, based 
upon the frequency of execution of the test suite 112 and the 
relative value of the test script 114 to the testing process. 
The testing personnel 120 may further utilize the ranked 

listing of test Scripts 114 to indentify test scripts 114 requiring 
investigation to determine if the script should be re-developed 
or eliminated from the testing process. In addition, the ranked 
listing of test scripts 114 may be used to prioritize the execu 
tion order of the individual scripts 114 contained within a test 
suite 112, to ensure that the most valuable scripts are executed 
first within the testing cycle. In other embodiments, the rank 
ing server 108 may programmatically determine which test 
scripts 114 should be included in each test suite 112, identify 
test Scripts 114 requiring further investigation, and prioritize 
the execution order of the test scripts 114 within a test suite 
112, based upon threshold score values and other parameters 
previously configured by testing personnel 120. 

While the automated testing server 104, scoring routine 
106, ranking server 108, and testing repository 110 discussed 
above are illustrated in FIG. 1 as executing on a single devel 
opment server 102, it will be appreciated that these compo 
nents may be distributed across a number of operatively con 
nected servers or computing devices, as required by a 
particular implementation. Similarly, it will be appreciated 
that the automated testing client 124 and ranking client 128 
may execute on a number of workstations or other computing 
devices connected to the network 130, beyond the single 
testing workstation 122 depicted in FIG. 1. 

Referring now to FIG.2, additional details will be provided 
regarding the embodiments presented herein for ranking and 
optimizing automated test scripts. In particular, FIG. 2 is a 
flow diagram illustrating the iterative process of scoring and 
ranking the test Scripts in order to optimize their assignment 
to individual test suites. It should be appreciated that the 
logical operations described herein are implemented (1) as a 
sequence of computer implemented acts or program modules 
running on a computing system and/or (2) as interconnected 
machine logic circuits or circuit modules within the comput 
ing system. The implementation is a matter of choice depen 
dent on the performance and other requirements of the com 
puting system. Accordingly, the logical operations described 
herein are referred to variously as states operations, structural 
devices, acts, or modules. These operations, structural 
devices, acts and modules may be implemented in Software, 
in firmware, in special purpose digital logic, and any combi 
nation thereof. It should also be appreciated that more or 
fewer operations may be performed than shown in the figures 
and described herein. These operations may also be per 
formed in a different order than those described herein. 
The routine 200 begins at operation 202, where, as dis 

cussed above, testing personnel 120 execute one or more test 
suites 112 against the AUT 126 utilizing the automated test 
ing client 124. The automated testing client 124 executes the 
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6 
individual test scripts 114 included in the test suite 112 and 
records the test result 116 for the script 114 and other execu 
tion data 116 in the testing repository 110, as illustrated at 
operation 204. In one embodiment, the test result 116 for the 
execution of an individual test script 114 may indicate that the 
Script execution was successful, in other words, the results of 
each major step in the test Script 114 matched the expected 
results contained in the testing repository 110 for that script. 
The test result 116 may also indicate that the test script 114 
failed due to the detection of a product defect or “bug”. This 
would be the case if the results of each major step in the test 
script 114 did not match the expected results due to a bug in 
the AUT 126. 

Alternatively, the test result 116 may indicate that the test 
script 114 produced a “false failure', in other words, the test 
script 114 failed but the failure was due to a failure of the test 
Script 114 and not due to a product bug. Such a result may be 
due to timing issues or race conditions created by the speed of 
execution of the automated test script 114. For example, a test 
Script 114 may be executed by the automated testing client 
124 which tests the “Open File” functionality on a “File' 
dropdown menu in the user interface (UI) of the AUT 126. 
This test Script 114 may include steps for simulating a mouse 
click on the “File' dropdown menu, and then simulating a 
mouse click on the “Open...' menu item on the dropdown 
menu. Next, the test Script 114 provides a pathname to a test 
file in the relevant field of the resulting “Open File' dialog 
box and finally simulates a mouse click of the “Ok” button to 
open the file. 

After executing these operations, the automated testing 
client 124 verifies the specified file was successfully opened 
by the AUT 126. However, the testscript 114 may fail because 
the current performance of the testing workstation 122 
resulted in the “File' dropdown menu not fully rendering 
before the simulated click on the “Open...' menu item was 
executed. This type of failure may be due to the speed of 
execution of consecutive steps of the test script 114 by the 
automated testing client 124, and Such a failure may not have 
occurred if the UI of the AUT 126 was being utilized by an 
actual user. In this scenario, the failure is deemed to be a 
failure of the test script 114 and not a failure of the AUT 126, 
and therefore not a bug. False failures may also result when 
external resources required for testing are locked by other test 
Scripts being executed simultaneously, or are unavailable due 
to a network failure or other external factors. 

In one embodiment, the automated testing client 124 is able 
to determine in most cases whether a failure is due to a 
product bug or not. However, an execution of a test Script 114 
may produce a test result 116 of failure requiring an investi 
gation, indicating that the test Script 114 failed but the auto 
mated testing client 124 was unable to determine whether the 
failure was due to a product bug or a failure of the test script 
114. In these cases, testing personnel 120 may perform a 
follow-up investigation of the execution of the test script 114 
to determine the cause of the failure, which is then recorded in 
the testing repository 110. This follow-up investigation may 
be facilitated by the automated testing client 124 and auto 
mated testing server 104. 

According to further embodiments presented herein, the 
execution data 116 recorded in the testing repository 110 for 
each execution of a test Script 114, as illustrated in operation 
204, includes the time and date the script 114 was executed, 
how long it took for the script 114 to run, and the number of 
code blocks or lines of code tested. It will be appreciated that 
the code blocks or lines of code tested by the execution of the 
test script 114 can be determined by any number of code 
coverage techniques know in the art. It will further be appre 
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ciated that any number of additional metrics and data regard 
ing the execution of a test script 114 may be recorded in the 
test repository 110. 

From operation 204, the routine 200 proceeds to operation 
206, where the scoring routine 106 calculates one or more 
scores 118 for each test script 114 in the testing repository 
110, based upon the test result and execution data 116 con 
tained in the repository 110 for the test script 114. As will 
become apparent below, the routine 200 is an iterative process 
that is repeated on a regular basis during the lifecycle of 
development of the software product being tested. Therefore, 
there will likely be a number of test results and execution data 
116 recorded in the testing repository 110 for each test script 
114, spanning a period of time. In one embodiment, the 
scoring routine 106 calculates a score 118 for each test script 
114 that indicates the propensity of the script to result in false 
failures. The formula for calculating the score 118 is repre 
sented as: 

where SCORE represents the propensity of a test script 114 
to result in false failures; RUN represents the number of 
times the testscript 114 has been run over a previous period of 
time P1, for example the past month; FF represents the rate 
of false failures resulting from the execution of the script 114 
over the period P1, in other words the ratio of the number of 
executions of the test script 114 that resulted in failure not due 
to product bug to the total number of executions of the test 
script 114 over the same period P1. FF represents the rate of 
false failures resulting from the execution of the script 114 
over a longer period P2, for example the past three months; 
and INV represents the number of failures that were inves 
tigated over the period P1, in other words, the number of 
executions that resulted in a test result of failure requiring 
investigation, as described above, which was Subsequently 
changed to failure due to product bug or failure not due to 
product bug after investigation by testing personnel 120. The 
coefficients K. K. and K- are weighting factors that allow 
the individual terms described above to be weighted differ 
ently in the calculation to further optimize the resulting score 
118. 
The larger the resulting SCORE value, the higher the 

propensity of the test script 114 to produce false failures, and 
therefore the less reliable the test script 114. In one embodi 
ment, the coefficients K and K- are set such that those test 
scripts 114 which have been producing false failures for a 
longer period of time, for example over the three month 
period P2, are penalized more than those which have only 
recently begun to result in false failures. In further embodi 
ments, the coefficient K is set to a negative number in order 
to reflect the lack of investigation of failures as contributing to 
the unreliability of the test script 114. The summation of the 
terms is multiplied by the number of times the test script 114 
has been run over the period P1, to reflect the fact that the 
more frequently a test script 114 is executed, the higher the 
cost of the unreliability of the script. The coefficients K. K. 
and K can be adjusted at various times during the lifecycle of 
development of the Software product to reflect the changing 
priorities in testing. For example, early in the product devel 
opment when many test Scripts result in failure, the investi 
gation rate INV, may not be a critical success metric, and the 
coefficient K will be made relatively small. Later in the 
development lifecycle, however, it may be more important to 
investigate every failure, and the coefficient K will be 
increased accordingly. 
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8 
According to another embodiment, the scoring routine 106 

calculates a score 118 for each test script 114 that indicates 
the effectiveness of the script 114 in identifying product bugs. 
The formula for calculating the score 118 is represented as: 

SCORE2 =KTIME-Ks BUG + 
K*FF+K, *CODE 

where SCORE indicates the effectiveness of a test script 114 
in identifying product bugs: TIME represents the average 
time of execution of the test script 114 over a previous period 
of time P3, for example the past 6 months; BUG represents 
the number of bugs found over the period P3, in other words 
the number of executions of the test script 114 that resulted in 
failure due to product bug: FF represents the rate of false 
failures resulting from the execution of the script 114 over the 
period P3; and CODE represents the number of unique code 
blocks or lines of code tested by the test script 114. Just as 
described above, the coefficients Ka, Ks, K, and K, are 
weighting factors that allow the individual terms to be 
weighted differently in the calculation to further optimize the 
resulting score 118. 

In this embodiment, the larger the resulting SCORE value, 
the more effective the test script 114 is in identifying product 
bugs and the more unique code coverage that is provided. The 
coefficients K and K may be set to negative numbers to 
reflect the impact of long execution times or frequent false 
failure results on the effectiveness of the test script 114. As 
above, the coefficients can be adjusted at various times during 
the lifecycle of development of the software product to reflect 
the changing priorities intesting. In further embodiments, the 
score 118 may be calculated using any combination of terms 
described above, or other terms and metrics collected for the 
test scripts 114, as would be appreciated by one of ordinary 
skill in the art. 

After the scoring routine calculates the score 118 for each 
test script 114 at operation 206, the routine 200 proceeds to 
operation 208, where the ranking server 108 ranks the test 
scripts based upon the score 118 as indicated by test personnel 
120 executing the ranking client 128. In one embodiment, test 
personnel 120 may utilize the ranking client 128 and ranking 
server 108 to generate a list of the most unreliable test scripts 
114 in order to investigate whether these test scripts 114 
should be re-developed or removed from testing. In this case, 
the test scripts 114 will be ranked in descending order of their 
score 118 indicating propensity to produce false failures 
(SCORE). In a further embodiment, test personnel 120 may 
wish to generate a list of the least effective test scripts 114 in 
order to move them to less frequently executed test suites 112. 
Here the test scripts 114 will be ranked by the ranking server 
108 in ascending order of their score 118 indicating effective 
ness (SCORE). 
From operation 208, the routine 200 proceeds to operation 

210, where testing personnel 120 evaluate the ranked list of 
test Scripts 114. In one embodiment, test personnel may 
review the test result and execution data 116 along with other 
test history information for a number of test scripts 114 hav 
ing the lowest effectiveness scores (SCORE). Based on this 
evaluation, the test personnel 120 may decide to move one or 
more of those test scripts 114 to test suites 112 which are 
executed less frequently, as depicted in operation 212. This 
will result in the more effective test scripts 114 being 
executed more often and the least effective test scripts 114 
being executed less often. In alternative embodiments, the 
test personnel may evaluate the reliability ranking of the test 
scripts 114 before deciding to move the scripts 114 to less 
frequently executed test Suites; evaluate the propensity to 
produce false failures ranking of the test Scripts in order to 
determine whether further investigation into the cause of the 
false failures is necessary; or evaluate the effectiveness rank 
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ing of the test scripts to prioritize the execution order of test 
scripts 114 in test suites 112 in order to ensure the most 
effective or reliable test scripts 114 are executed first, as 
would be desirable when a limited test window is available 
and it is unlikely that all test suites 112 can be executed within 
the window. 

It will be appreciated that many more evaluations can be 
made from the rankings of the various scores 118 calculated 
for the test scripts 114 in the testing repository 110. In a 
further embodiment, the ranking server 108 may evaluate the 
ranking of the test Scripts 114 programmatically, performing 
a predefined action based upon relative or threshold scores 
configured by testing personnel 120. For example, the rank 
ing server may be configured to programmatically prioritize 
the execution order of test scripts 114 within a test suite 112 
based upon the ranking of their effectiveness score (SCORE) 
118, or to suspend the execution of test scripts 114 having a 
propensity for false failures score (SCORE) 118 exceeding a 
configured threshold. Testing personnel 120 may adjust the 
predefined actions and threshold scores utilized by the rank 
ing server 108 according to the overall effectiveness of the 
testing process or the phase of the Software product develop 
ment lifecycle. 

From operation 212, the routine 200 returns to operation 
202, where the process is repeated iteratively. The result of the 
iterative process is that in Subsequent iterations, more test 
results and execution data 116 are available for each testscript 
114 in the testing repository 110, and therefore the scores 118 
calculated for the test scripts 114 using the formulas 
described above will more accurately reflect the measure of 
reliability or effectiveness desired. In this way, continued use 
of the process over the development lifecycle of the software 
product being tested will result in a more efficient and effec 
tive testing process. 

FIG. 3 shows an illustrative computer architecture for a 
computer 300 capable of executing the software components 
described herein for ranking and optimizing automated test 
Scripts in the manner presented above. The computer archi 
tecture shown in FIG. 3 illustrates a conventional desktop, 
laptop, or server computer and may be utilized to execute any 
aspects of the Software components presented herein 
described as executing on the development server 102 or 
testing workstation 122. 

The computer architecture shown in FIG. 3 includes a 
central processing unit 302 (“CPU”), a system memory 308, 
including a random access memory 314 (“RAM) and a read 
only memory (“ROM) 316, and a system bus 304 that 
couples the memory to the CPU 302. A basic input/output 
system containing the basic routines that help to transfer 
information between elements within the computer 300, such 
as during startup, is stored in the ROM 316. The computer 300 
also includes a mass storage device 310 for storing an oper 
ating system 318, application programs, and other program 
modules, which are described in greater detail herein. 
The mass storage device 310 is connected to the CPU 302 

through a mass storage controller (not shown) connected to 
the bus 304. The mass storage device 310 and its associated 
computer-readable media provide non-volatile storage for the 
computer 300. Although the description of computer-read 
able media contained herein refers to a mass storage device, 
such as a hard disk or CD-ROM drive, it should be appreci 
ated by those skilled in the art that computer-readable media 
can be any available computer storage media that can be 
accessed by the computer 300. 
By way of example, and not limitation, computer-readable 

media may include Volatile and non-volatile, removable and 
non-removable media implemented in any method or tech 
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10 
nology for storage of information Such as computer-readable 
instructions, data structures, program modules or other data. 
For example, computer-readable media includes, but is not 
limited to, RAM, ROM, EPROM, EEPROM, flash memory 
or other solid state memory technology, CD-ROM, digital 
versatile disks (“DVD), HD-DVD, BLU-RAY, or other opti 
cal storage, magnetic cassettes, magnetic tape, magnetic disk 
storage or other magnetic storage devices, or any other 
medium which can be used to store the desired information 
and which can be accessed by the computer 300. 

According to various embodiments, the computer 300 may 
operate in a networked environment using logical connec 
tions to remote computers through a network Such as the 
network 130. The computer 300 may connect to the network 
130 through a network interface unit 306 connected to the bus 
304. It should be appreciated that the network interface unit 
306 may also be utilized to connect to other types of networks 
and remote computer systems. The computer 300 may also 
include an input/output controller 312 for receiving and pro 
cessing input from a number of other devices, including a 
keyboard, mouse, or electronic stylus (not shown in FIG. 3). 
Similarly, an input/output controller may provide output to a 
display screen, a printer, or other type of output device (also 
not shown in FIG. 3). 
As mentioned briefly above, a number of program modules 

and data files may be stored in the mass storage device 310 
and RAM 314 of the computer 300, including an operating 
system 318 suitable for controlling the operation of a net 
worked desktop, laptop, or server computer. The mass storage 
device 310 and RAM314 may also store one or more program 
modules. In particular, the mass storage device 310 and the 
RAM314 may store the automated testing server 104, auto 
mating testing client 124, scoring routine 106, ranking server 
108, or ranking client 128 application programs, each of 
which was described in detail above with respect to FIGS. 1 
and 2. The mass storage device 310 and the RAM 314 may 
also store other types of program modules. 

Based on the foregoing, it should be appreciated that tech 
nologies for ranking and optimizing test scripts utilized in the 
automated testing of Software products are provided herein. 
Although the subject matter presented herein has been 
described in language specific to computer structural fea 
tures, methodological acts, and computer readable media, it is 
to be understood that the invention defined in the appended 
claims is not necessarily limited to the specific features, acts, 
or media described herein. Rather, the specific features, acts 
and mediums are disclosed as example forms of implement 
ing the claims. 
The subject matter described above is provided by way of 

illustration only and should not be construed as limiting. 
Various modifications and changes may be made to the Sub 
ject matter described herein without following the example 
embodiments and applications illustrated and described, and 
without departing from the true spirit and scope of the present 
invention, which is set forth in the following claims. 
What is claimed is: 
1. A computer-implemented method for ranking and opti 

mizing automated test Scripts, the method comprising: 
executing, on one or more computer systems, a plurality of 

test Scripts, wherein the test Scripts are members of a 
collection; 

recording, at a server computer, a test result and execution 
data in a repository for each of the plurality of test scripts 
executed; 

calculating, by the server computer, a score for each of the 
plurality of test Scripts by multiplying a number of 
executions of the test script within a first period of time 
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by a Sum of a plurality of terms comprising a ratio of the 
number of executions of the test Script resulting in a test 
result of failure not due to product bug to the number of 
executions of the test script within the first period of 
time, a ratio of the number of executions of the test script 
resulting in the test result of failure not due to product 
bug to the number of executions of the test script within 
a second period of time, and the number of executions of 
the test script resulting in a test result of failure due to 
product bug or failure not due to product bug within the 
first period of time based upon the test results and execu 
tion data recorded in the repository for the test script: 

ranking, by the server computer, the plurality of test Scripts 
according to the score calculated for each; 

determining the members of the collection based upon the 
rank of each of the plurality of test scripts; and 

repeating the method over one or more iterations of testing. 
2. The method of claim 1, wherein each of the plurality of 

terms is multiplied by a weighting factor. 
3. The method of claim 2, further comprising adjusting the 

first time period, the second time period, and the weighting 
factor of each of the plurality of terms between each iteration 
to further optimize the test scripts. 

4. The method of claim 1, wherein determining the mem 
bers of the collection comprises removing from the collection 
the test Scripts having a score higher than a threshold score. 

5. A computer-implemented method for ranking and opti 
mizing automated test Scripts, the method comprising: 

executing, on one or more computer systems, a plurality of 
test scripts, wherein the test Scripts are members of a 
collection; 

recording, at a server computer, a test result and execution 
data in a repository for each of the plurality of test scripts 
executed; 

calculating, by the server computer, a score for each of the 
plurality of test Scripts by adding a plurality of terms 
comprising an average of an execution time of the test 
Script over a period of time, a number of executions of 
the test script resulting in a test result of failure due to 
product bug within the period of time, a ratio of the 
number of executions of the test Script resulting in a test 
result of failure not due to product bug to the number of 
executions of the test script within the period of time, 
and a number of unique lines of code tested by the test 
Script based upon the test results and execution data 
recorded in the repository for the test script, wherein 
each of the plurality of terms is multiplied by a weight 
ing factor, 

ranking, by the server computer, the plurality of test Scripts 
according to the score calculated for each; 

determining the members of the collection based upon the 
rank of each of the plurality of test scripts; and 

repeating the method over one or more iterations of testing. 
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6. The method of claim 5, further comprising adjusting the 

period of time and the weighting factor of each of the plurality 
of terms between each iteration to further optimize the test 
Scripts. 

7. The method of claim 5, wherein determining the mem 
bers of the collection comprises removing from the collection 
the test Scripts having a score lower than a threshold score. 

8. A computer storage medium that is not a signal, having 
computer executable instructions stored thereon that, when 
executed by a computer, cause the computer to: 

collect in a repository a test result and execution data for a 
plurality of executions of each of a plurality of test 
Scripts; 

calculate a score for each of the plurality of test scripts by 
adding a plurality of terms comprising an average of an 
execution time of the test Script over a period of time, a 
number of executions of the test Script resulting in a test 
result of failure due to product bug within the period of 
time, a ratio of the number of executions of the test script 
resulting in a test result of failure not due to product bug 
to the number of executions of the test script within the 
period of time, and a number of unique lines of code 
tested by the test script based upon the test results and 
execution data; 

rank the plurality of test Scripts according to the score; 
present to a test reviewer a list of the plurality test scripts 

Sorted according to the rank; 
receive from the test reviewer a change in frequency of 

execution for a subset of test scripts in the list; and 
repeat the collecting, calculating, ranking, presenting, and 

receiving over one or more iterations of testing. 
9. The computer storage medium of claim8, having further 

computer executable instructions stored thereon that cause 
the computer to calculate a second score for each of the 
plurality of test Scripts indicating a propensity of the test 
script to result in a test result of failure not due to a product 
defect, and wherein ranking the plurality of test Scripts com 
prises ranking the test Scripts in descending order of propen 
sity to result in a test result of failure not due to a product 
defect. 

10. The computer storage medium of claim 8, wherein the 
score calculated for each of the plurality of test scripts indi 
cates an effectiveness of the test Script in finding a product 
defect, and wherein ranking the plurality of test Scripts com 
prises ranking the test Scripts in ascending order of effective 
ness in finding a product defect. 

11. The computer storage medium of claim 8, wherein the 
score calculated for each of the plurality of test scripts com 
bines a propensity of the test script to result in a test result of 
failure not due to a product defect and an effectiveness of the 
test Script in finding a product defect. 
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